Different sensitivities of human colon adenocarcinoma (CaCo-2), astrocytoma (IPDDC-A2) and lymphoblastoid (NCNC) cell lines to microcystin-LR induced reactive oxygen species and DNA damage.
Microcystins, which are hepatotoxins produced by cyanobacteria, have been reported to be potent tumour promoters, and there is an indication that they can also act as tumour initiators. They thus constitute a potential threat to human and animal health, at concentrations that do not cause acute hepatotoxic effects. The main target organ of microcystin toxicity is the liver; however, several studies have shown that other organs and tissues may also be affected. We have investigated the effect of non-cytotoxic concentrations of microcystin-LR (MCLR) on the generation of intracellular reactive oxygen species (ROS) and on DNA damage in human colon adenocarcinoma CaCo-2, human astrocytoma IPDDC-A2 and human B-lymphoblastoid NCNC cell lines. The viability of CaCo-2 cells exposed to 10 microg/MCLR for 24 and 48 h was reduced by about 40%, while that of NCNC and IPDDC-2A cells was not affected. Intracellular ROS production was increased in CaCo-2 and IPDDC-2A, but not NCNC, cells. Using the comet assay, it was shown that MCLR, at non-cytotoxic concentrations, induced a time and dose dependent increase of DNA damage in CaCo-2 cells, but not significantly in IPDDC-2A and NCNC cells. Thus, CaCo-2 cells were the most sensitive. Their sensitivity is comparable to that observed in our previous study with human hepatoma HepG2 cells. These results indicate that, in addition to liver cells, colon cells should also be considered as a target for microcystin toxicity, and that exposure to low doses of microcystins may affect intestinal tissue.